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MANAGEMENT SUMMARY

The following document is an archeological overview and management
plan for the Rocky Mountain Arsenal. While only one archeological site
is presently recorded at the arsenal, the local geomorphology as well as
the cultural history of the surrounding area indicate that a variety of
prehistoric and historic archeological resources are likely to occur in
the undisturbed areas of the arsenal. Archeological sites with physical
integrity found on the Rocky Mountain Arsenal are likely to have signifi-
cant research value.

Compliance with the National Historic Preservation Act, the Archeo-
logical and Historic Preservation Act, 36 CFR 800, and draft Army regula-
tions AR 420 requires the identification, evaluation, and where feasible,
affirmative management of significant archeological resources. These
also require that federal undertakings (e.g., new construction, new
lease!s or lease renewals of public lands) take into consideration the
effects of their proposed activities on these significant materials.

Thus, the first management recommendation of this report is that an
archeolo-ical inventory and evaluation project be completed on all ar-
senal lands rot known to have heavy modern ground disturbance (8227
acres). All archeologica! resources that are evident there should be
located, recorded, and evaluated. Where appropriate, significant sites
should be recommended for nomination to the National Register of Historic
Places. These inventory data, when integrated with historic architec-
tural information, would be the basis for developing a facility historic
preservation plan. In lieu of completing such comprehensive inventory
and evaluation, this report provides appropriate archeological management
recoamwendations for planned land disturbance activities at tne arsenal.

/
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John Montgomery of Nickens and Associates (Montrose, Colorado), pre-
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FOREWORD

As a federal agency with large public land holdings, the U. S. Army
is responsible for the stewardship of a variety of natural and cultural
resources that are part of its installations' landscapes. The Army's
Materiel Development and Readiness Coimmand (DARCOM) presently manages a
rLet-lonwide network of 65 installations and 101 subinstallations and sep-
arate units, which range in size from . acre to over I million acres. As
part of its programs of environmental and property management, DARCOM has
requested that the U. S. Department of the Interior'. National Park Ser-
vice provide technical guidance to develop programs for managing instal-
lation cultural resources.

YPS is thus conducting the DARCOM Historical/Archeological Survey
(DHL.), which has two major disciplinary elements. The arc1hitectural
review and planning function is being directed by the Service's Histovic
.aer~an Buildings Survey (HABS), while the prehistoric and historic
archeological resource assessment and planning function is the responsi-
bility of the Service's Interagency Resource Division (IRD). IRD has con-
tracted with Woodward-Clyde Consultants ('iCC) for the development of
guidelines for the DARCOM archeological management planning effort, and
for the com'letion of over 40 overviews and plans throughout the central
United States. WCC has in turn subcontracted the technical studies to
several regional subcontractors, with final editorial review of reports
and preparation of text and illustrations handled by WCC.

This overview and recommended management plan for the archeological
resources of the Rocky Mountain Arsenal was prepared by Nickens and Asso-
ciates, Montrose, CO, under subcontract to WCC. It follows the guidance
of "A Work Plan for the Development of Archeological Overviews and Manage-
ment Plans for Setected U. S. nepartment of the Army DARCOM Facilities,"
prepared by Buthann Knudson, David J. Fee, and Steven Z. James as Report
No. I under the WCC DARCOM contract. A complete list of DHAS project
reports Is available from the National Park Service, Washington, DC.

The DHAS program marks a sigrificant threshhold in American cultural
resource management. It provides guidance that is nationally applicable,
is appropriately directed to meeting DARCOM Lesource management needs
within the context of the Army's military mission, and is developed in
complement to state and regional preservation protection planning (the RP3

x
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process, thrcugh State Historic Preservation Offices). All of us partici-
pating in this effort, particularly in the development of this report, are
pleased to have had this opportunity. Woodward-Clyde Consultants appre-
ciates the technical and contractual guidance provided bf the National
Park Service in this effort, from the Atlanta and Washington DC offices
and also from other specialists in NPS regional offices in Philadelphia,
Denver, and San Francisco.

Woodward-Clyde Consultants Ruthann Knudson

xi
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1.0

INTRODUCTION

The following report is an overview of and recommended management
plan for the prehistoric and historic archeological resources that are
presently known or likely to occur on the Rocky Mountain Arsenal in Adams
County, Colorado (Figure 1-1). This facility is an installation of the
U. S. Department of the Army DARCOM (Materiel Development and Readiness
Command), which as a reservation of public land has responsibilities for
the stewardship of the cultural resourcas that are located on it. The
assessments and recommendations reported here are part of a larger com-
mand-wide cultural resource management program (the DARCOM Historical/
Archeological Survey, or DHAS), which is being conducted for DARCOM by
the U. S. Department of the Interior's National Park Service. The fol-
lowing is that portion of the facility-specific survey that is focused on
the prehistoric and historic resource base of the Arsenal, and was devel-
oped in accordance with the Level B requirements as cet forth in the
arch bological project Work Plan (Knudson, Fee, and James 1983). A com-
panion architectural btudy is in preparation bY NPS's Historic American
Building Survey (MABS), but is not yet available (William Brenner, per-
sonal coimunication 1984).

1.1 PURPOSE AND NEED

All DARCOM facilities must manage the cultural rcsources found within
facility property. Several Federal laws and regulations set forth cul-
tural resource management requirements. These irclude, but are not limi-
ted to, the following:

* The National Historic Preservation Act of 1966 as amended (80
Stat. 915, 94 Stat. 2987; 16 USC 470) requires inventory, evalu-
ation, and nomination (where appropriate) of significant archeo-
logical properties controlled or owned by a DARCOM agency to the
Natiunal Register of Historic Places. This act also requires a
DARCOM agency to consult with the Advisory Council on Historic
Preservation before conducting any grout.d-altering activity that
may affect those significant properties. The agency must take
into account the project's effect on any National Register-
listed or eligible property and is directed to complete an
appropriate data recovery program before such a site is damaged
or destroyed.

i-I PIFCEDILO PAGE B.L.A8-NOT FIh1.MD
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"* Executive Order 11593 (35 FR 8921) places leadership in the
preservation of national cultural resources on the Federal
agencies controlling those cultural resources. This insures
that all cultural resources on an agency's property are pro-
tected. The Federal agencies are responsible for identifying,
evaluating, and nominating (where appropriate) ti the National
Register of Historic Places all cultural resources found on
their land.

" The Archeoloxical and Historic Preservation Act of 1974 (88
Stat. 174, 16 USC 469) requires a Federal agency to notify the
Secretary of Interior of any agency project which will destroy a
significant archeological site. The Secretary or the notifying
agency may support data recovery programs to preserve the
resource's information.

"* The Archaeological Resources Protection Act of 1979 (93 Stat.
721, 16 USC 470aa) establishes criminal and civil penalties for
anyone damaging archeological resources on DARCOM property.
This act also allows the Secretary of the Army to issue excav-
ation permits for archeological resources on DARCOM lands.

" 36 CYR 800, Protection of Historic and Cultural Properties (44
FR 6068; as amended May 1982), sets forth the procedures for
complying with Section 106 of the National Historic Preservation
Act.

" Regulations from the Department of the Interior for determining
site eligibility for the National Register of Historic Places
(36 CYR 60, 36 CYR 63), and standards for data recovery (pro-
posed 36 CYR 66).

" United States Department of the Army procedures and standards for
preserving historic properties 032 = 650.181-650.193; Technical
Manual 5-801-1; Technical Note 78-17; Army Regulation 420); and
procedures implementing the Archeological Resources Protection
Act (32 CYR 229).

These and other federal, state, and local regulations require manage-
ment of cultural resources at the national level and at the level of the
DARCOM facility. An effective way to comply with these regulations and
guidelines is to include cultural resource managers in DARCO0 facility
planning activities. Efficient management of DARCOM facility cultural
resources occurs when the cultural resources are known Ad potential
land-moving effects are identified and evaluated during project planning.

1.2 THE ROCKY MOUNTAIN =2SENAL

Rocky Mountain Arsenal currently administers 17,152 acres in Adams
County, Colorado. The arsenal is located 10 liles northeast of the cen-
ter of Denver, Colorado and immediately nocth of Stapleton International

1-3
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Airport (Figure 1.1). Modern military activities at Rocky Mountain
Arsenal began in 1942 when the United States government acquired (from
local farms) 19,776 acres of primarily agricultural land. The arsanal's
initial mission was to produce chemical and incendiary munitions. Its
curcent mission is twofolA:

* the demilitarization of chemical weapons

* the control of off-base migration of potential contaminants pro-
duced by demilitarization activities.

A brief history of Rocky Mountain Arsenal's activities is found in
the Environtmental Impact Statem--t for the Expanded North Boundary Con-
tainment Operations (Campbell 1980:17-21). Detailed information concern-
ing changing land-use patterns at the arsenal is available in the multi-
volume History of the Rocky Mountain Arsenal (Anonymous n.d.).

The current array of buildings and special use areas at Rocky Moun-
tain Arsenal is shown in Figure 1.2. Buildings on the arsenal have been
divided into several groups, as follows.

Group 1: The South Plant area, a set of buildings, warehoures, stor-
age bunkers, railroad tracks.

Group 2: A large storage area containing general storage warehouses,
storage bunkers, railroad tracks, and a toxic gaz yard.

Group 3: A water storage area composed of four lakes (Upper and
Lower Derby Lake, Ladora Lake, and Lake Mary), that have been
enlarged somewhat and modified by Rocky Mountain Arsenal; the
modifications consisted primarily of raising and strengthening the
dikes holding the water.

Group 4: A wacehouse area which contains general warehouse storage
buildings, automotive storage garages and repair shops, flammable
material storehouses, and an oil pump house.

Group 5: Two hydrazine areas containing a set of railroad tracks, a
liquid petroleum storage facility and fuel storage tanks; both Areas
are fenced and reinforced.

Grout, 6: A fire station facility with two structures; a fire station
headquarters and a much smaller accessory shed.

Group 7: A large contaminated waste area with sevcral waste facili-
ties. Five large depressions have been hollowed out and used for
contaminated waste disposal and storage. These depressions are Basin
"A," Basin "B," and Reservoirs "C," "D," "E," and "F.'" Two drainage
canals link Basin "A" with Basin "B" and Basin "B" to Reservoir "D"
and the Sand Creek Lateral links Reservoir "C" and Reservoir "F" to

1-4
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the Lake Ladora system. Trash sites, bomb test buildings, a disposal
well, and industrial treatment facilities are also located in this
area.

Group 8: Non-conmissioned-officer (NCO) family housing units,
Batchelor officer quarters (BOQ) and troop housing quarters, and an
adjacent recireational area. The NCO family housing is a t-ailer park
area currently unoccupied, and three renovaated farmihouses. The BOQ
and troop housing area is being demolished. There is a tennis court
and a cleared playing field.

Group 9: A recreational nrea which has an officers' eating facility,
a swimming pool and support buildings, and an officers' residence and
garage.

Group 10: A special use area with a building previously used for the
rod and gun club, a rifle range (with two berms,, and a large area
set aside for picnicking.

Group 11: The North Plant, a fenced-in area containing a set of
railroad tracks, chemical munitions production and fill plants, stor-
age vaults, scrubbers and decontamination buildings, fuse detonation
magazines, armmunition demolition facilities, cluster assembly plant,
general warehouses, and a dispensary.

Group 12: A "contamin.mted' area with only one maintenance building
anU a series of dirt roads; contaminated materials are buried in this
general area and recent aerial photographs indicate where areas have
been filled.

Group 13: A small area in the northern portion of the arsenal with a
small pistol range flanked by two berms and a small shed nearby.

Group 14' A sewage treatment plant with two Imhoff tanks, a monitor-
ing building, a pool, and two drainage ditches.

Gro__,_ 5: A set of wells of an aquifer containment/treatment area
with a ground water industrial treatment building.

Group 16: The Irondale treatment facility, a water treatment build-
ing and water wells.

Group 17: The administration area with a sentry gate, two security
buildings, and a large visitor parking lot.

Group 18: A Postal Service facility on property permitted from the
Rocky Mountain Arsenal; is one large building with two parking lots.

Group 19: A recreational area located next to the projected AMSA/OHS
building (3ee below); it is a cleared area with picnic tables.

1-6
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Grouy 20: The AMWSA/OS Maintenance Building. constructed in 1983,
which provides maintenance support for the Army Reserve.

Group 21: An area previously used for impact area during test firing
of munitions.

Group 22: The Rocky Mountain Arsenal Headquarters Area with two com-
munications buildings, the administration headquarters building, and
a connecting roadwuy.

1.3 SUMMARY OF PREVOUS ARCHEOLOGICAL WORK

No archeological fieldwork (survey and/or excavation) has occurred on
the Rocky Mountain Arsenal property or on areas bordering the arsenal.
Almost all areas west or south of the arsenal have been converted to res-
idential arid/or industrial buildings, with a corresponding loss of any
crcheological resources that might have been there. Agriculture con-
tinues to be the primary land-use activity north and east of the facil-
ity, but continuing urban expansion will affect these agricultural areas
soon.

One result of the urban growth in this region of Colorado is that few
archeological sites have been located and investigated on the Plains.
Most of eastern Colorado archeology relies heavily on the chronology,
projectile 'point typology, other items of material culture, and subsis-
tence information obtained by analyzing excavated archeological sites in
the foothills of the Rocky Mountains. A complete account of regional
prehistory must include information obt.ained from archeological sites
located on the Plains.

The only archeological site recorded on the Rocky Mountain Arsenal is
5AM185, a disturbed lithic scatter with fragments of ground stone,
flakes, fire-cracked rock, and hammerstones (Johnson 1982). This site is
difficult to date because it lacks temporally diagnostic stone tools.
Johnson (1982) believes the site may be Archaic and date between 3500 and
1000 BC. Examination and recording of 5AM185 cccurred because a gravel
pit threatened to destroy the site and an arsenal employee alerted the
Rocky Mountain Arsenal Environmental Engineer, who in turn requested
technical assistance from the National Park Service.

1.4 THE SOCIOCULTURAL CONTEXT OF THE ARCHEOLOGICAL RESOURCES ON THE ROCKY
MOUNTAIN ARSENAL

Archeological resources found on the Rocky Mountain Arsenal are im-
portant to many groups of people. Scientists and members of the public
who stidy prehistory will consider the archeology of the Rocky Mountain
Arsenal to be of crucial importance in preparing a prehistory of the
'Colorado Plains region. The possible resources on the arsenal's property
could be important to those Vuroamericans who initially homesteaded in
the area but had to move when the arsenal was commissioned. Older homes

1-7
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on the arsenal property may have architectural details or history which
would be important to historic preservationists. While the Native Ameri-
can tribes that inhabited eastern Colorado (e.g., Arapaho) no longer live
in the area, any archeological sites associated with these people would
be potentially significant from a religious and/or cultural standoint.

1-8
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2.0

AN OVERVIEW OF THE CULTURAL AND RELEVANT

NATURAL HISTORY OF THE ROCKY MOUNTAIN ARSENAL

2.1 THE PHYSICAL ENVIRONMENT

This section is a description of the earth, water, climatic, plant,
and animal resources of the moderr environment that were probably avail-
able for human use during the historic period. This description is in-
tended as a baseline against which interpretations of paleoenvironmental
conditions can be compared.

2.1.1 Earth Resources
The Rocky Mountain Arsenal is located in the Colorado Piedmont sec-

tion of the Great Pleins physiographic province (Fenneman 1931). The
Colorado Piedmont is a broad and shallow basin formed about 28 million
years ago when erosion stripped off pre-Tertiary sediments from an area
near the mountains. Most of these sediments were stripped away by the
South ?latte River and its tributaries as these drainages were diverted
(by tectonic uplift) northward from their original east-flowing routes.
Erosion also has exposed the upper edges of uptilted Paleozoic and Meso-
zoic sediments (limestone, shale, and sandstone); these strata now form
hogbacks alternating with low, smooth swales. East of the mountains, the
valleys are "wide flat-floored terrace-bordored channels occupied by
quiet, braided streams, that flow over thick deposits of fine- to medium-
grained alluvium" (Scott 1963:4). Valley size is generally proportional
to the size of the streams that cut them.

The project area is underlain by two principal geoloic units: bed-
rock and Quaternary surf icial deposits. The bedrock on which the surf i-
cial deposits rest is the Denver FormAtion of Upper Cretaceous and Paleo-
cene age (Hunt 1954). This formation consists of conglomerate, sand-
stone, siltstone, and clay. Isolated axposures of the Denver Formation
occur in two localities at the Rocky Mountain Arsenal, in the northeast
corner adjacent to First Creek and just east of Reservoir '*F" under the
North Plant (Trimble and Machette 1979).

The stratigraphic relationships of the Quaternary deposits in the
project area, and their correlation with similar depositional sequences
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from the Front Range, are shown in Table 2-1. This stratigraphic se-
quence can be subdivided into three major deposits: Pre-Wisconsin, Wis-
consin, and Pecent. The descriptions of these deposits are derived from
Hunt (1954).

The Wisconsin deposits consist of alluvial Gravel, eolian deposits, a
soil zone, and gravel fill and alluvium. The alluvial. gravel is Early
Wisconsin in age and corresponds to the Louviers Alluvium which has been
dated at 10,200 ± 350 years B.P. in the Kassler Quadrangle (Scott 1963).
This deposit probably represents outwash from Front Razge glaciers and is
believed to have been at least 55 feet thick. It includes many verte-
brate remains, including horse, mammoth, camel, and bison. Some of the
bone fragments appear to have been split by human action, a possibility
supported by the occurrence of a few chert flakes in the same deposit.
The eolian deposits consist of sand laid down in Early Wisconsin time by
winds blowing from the west and southwest. These eolian materials, un-
differentiated from Recent sand, comprise most of the surficial deposits
on the Rocky Mountain Arsenal (Trimble and Machette 1979). A few verte-
brate remains (cariel, mammoth, horse, and rodents) have also besn found
in this deposit. A soil developed on these eolian deposits and separates
the eolian deposits from the overlying gravels and alluvium. This allu-
vium, composed mostly of clay and silt, corresponds to the Broadway allu-
vium which forms a broad terrace along the east side of the south Platte
River (Scott 1963; Trimble and Machette 1979). It is derived from the
erosion of deep, clayey pre-Wisconsin soils which mantled the upland
areas. Vertebrate fossils found in this deposit include camel, bison,
and antelope.

Geological deposits of Recent age include eolian sand, Piney Creek
alluvium, soil, and floodplain alluvium. The eolian sand was derived
from reworking of the Wisconsin eolian deposits, probably by winds which
relict dunal ridges indicate blew from the northwest. Where evidence of
prevailing wind direction is absent, the Recent eolian sand is difficult
to distinguish from the Pleistocene sand. However, eolian deposits of
late Pleistocene-early Recent age, do comprise the greatest proportion of
the surficial deposits of the Rocky Mountain Arsenal. Overlying these
eolian deposits at certain locations is the Piney Creek alluvium. This
alluvium is mostly silt but contains many thin layers of silty sand and
gravel. This deposit forms a low terrace along the South Platte River
and was deposited on its valley floor by tributaries rising on the ad-
joining uplands; First Creek (Figure 1-1) is one such tributary, albeit
minor. Osteological remains taken from the Piney Creek alluvium include
bison, antelope, deer, lagomorphs, and rodents. Along the Front Range
abundant archeological materials have been found in these deposits, in-
cluding hearths, groundstone, and chipped stone. Charcoal from one of
the hearths was radiocarbon-dated at 1150 ± 150 BP (AD 800), placing the
occupation of the site within the Plains Woodland period (Scott 1963).

Young (i.e., historic) alluvial deposits are found along the flood.-
plains of the South Platte River and its major tributaries. They have
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been traced up some of the smaller stewms and overlie the Piney Creek
alluvium but their lithologic boundaries have not been mapped. These
younger alluvial deposits generally are coarser in texture than the Piney
Creek and Pleistocene alluvia, and include gravel layers and sand beds
with only minor ammunts of silt and clay.

As the above d.scussi3n indicates, the modern landscape surrounding
the Rocky Mountain Arsenal results from a combination of Seological
events which laid down numerous deposits of different thickness and com-
position. The Quaternary deposits contain fossil remains that provide
important clues about local environmental conditions. Many of these fos-
sil bones exhibit evidence of human modification which, when coupled with
other evidence such as chipped stone artifacts, indicate that human popu-
lations have inhabited the area for millenia. Distinctive artifactual
assemblages are associated with particular geological strata, a relation-
ship which has assisted geologists in dating some of these strata. An
understanding of te depositionai sequence provides clues to the kinds
and numbers of cultural remains which one would expect to find within a
particular geological stratum. For example, the eolian deposits could
contain Paleo-Indian materials because some of these deposits were laid
down during the late Pleistocene. It is equally' possible for these
deposits -- particularly the upper levels -- to contain artifacts of more
recent age. We would not expect, however, the Piney Creek alluvium to
contain 10,000 year-old cultural materials (unless they were removed by
erosion from their original location and redeposited) since the geolog-
ical stratum postdates the cultural materials.

Knowing the composition of the geological deposits could assist in
understanding which deposits were exploited as a raw material source for
lithic tools. The Louviers alluvium, which corresponds to the local
early Wisconsin alluvial gravel, contains fragments of quartz, welded
tuff, and chert, all of which could have been fashioned into tools. The
Late Wisconsin gravel fill and alluvium, corresponding to the Broadway
alluvium, is composed primarily of welded tuff and quartz, with lesser
amounts of chert and quartzite. These two deposits could have supplied
most of the raw materials for prehistoric lithic technological activi-
ties. S'i-me of the other lithic materials probably came from more distant
sources. The rocks lining some of the hearths discovered in the area
were .ade of such pre-Quaternary materials as sandstone from the Permian
Lyons Formation and Precambrian metamorphic gneiss; suitable fragments of
these materials probably originated at outcrops near the mountain foot-
hills.

These geological deposits have played a major role, in conjunction
with climate, in the Aevelopment of the local soils. Four major soil
associations have been identified in the project area: The Ascalon-
Vona-Tn.'ckton Association, the Alluvial Land Association, the Blakeland-
Valent-lerry Associrtion, and thae Platner-Ulm-Renshill Association (Samp-
son and Baber 1974). Each of these is described briefly below.
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The Ascalon-Vona-Truckton Association includes more than half of the
local soils, most of which are located more or less in the southwestern
portion of the Rocky Mountain Arsenal. It occurs on uplands and adjacent
to large streams and crecks east of the South Platte River; First Creek
is the only such stream which f1tows through the project area. The soils
are loamy and sandy and are fot-wed in wind-laid deposits (Pleistocene and
Recent eolian sands); they are well-drained to somewhat excessively
drained.

The Alluvial Land Association occurs in bottom lands along streams
and creeks, the loczl exampli being, of course, First Creek. These are
loamy and sandy soils fotTmed in stream and river deposits (Piney Creek
alluvium). They are poorly drained to well-drained.

The Blakeland-Valent-Terry Association occurs on uplands east of the
South Platte River; they are confined to a small area in the northern end
of the project area. They are sandy soils which are somewhat excessively
drained.

Finally, the Platner-Ulm-Renshill Association comprises the second
largest area on the Rocky Mountain Arsenal. These soils are found on
highir upland areas and are formed on old (pre-Wisconsin) alluvial wash
materials, resting on interbedded shale and sandstone (Denver Forma-
tion). They are well-drained.

Each soil association could support certain vegetational communities,
water resources, and local faunal. Table 2-2 summarizes the suitability
of these soil associations for wildlife habitat. It would appear that
the Alluvial Land Association along First Creek is more likely to provide
or have provided suitable food, cover, and water for local wildlife than
any other soil association.

2.1.2 Water Resources
Few natural water resources that might have been available for pre-

historic consumption exist in the project -rea. The major water source
in the area is the South Platte River, located a few miles west of the
Rocky Mountain Arsenal. The surface-water inflow for this perennial
drainage, as measured at Denver for the period 1928-1958, is 223,000
acre-feet/year (Smith, Schneider, and Petri 1964), and would have provi-
ded all the water any prehistoric group would have needed. However, the
water is of poor quality, highly mineralized, and very hard (200 ppm of
calcium and magnesium), and it contains high concentrations of sulfate
(Smith, Schneider, and Petri 1964). Of ceurse, these assessments of
water quality may have little bearing on the suitability of the water for
prehistoric populations. The only natural surface stream which flows
through the Rocky Mountain Arsenal is First Creek, a small drainage that
originates southeast of the arsenal and flows in a northwest direction
across the arsenal. That water has flowed with some force in First Creek
is documented by the alluvial deposits (Piney Creek alluvium) contained
within its channel. Water flows in First Creek after heavy rainfall, but
it would not have been a dependable source of permanent water.
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Table 2-2. SUITABILITY OF SOIL ASSOCIATIONS FOR WILDLIFE HABITAT

Suitabilityb
Soil Association Kinds of Wildlifea Food Cover Water

(3) Ascalon-Vona-Truckton Open Land 1 4 4

Upland 1 1 3

Fish 4 4 4

(5) Alluvial Land Upland 1 2 1

Woodland 2 2 1

Wetland 1 ! 1

Fish 4 4 3

(7) Blakeland-Valent-Terry Open Land 1 4 4

Upland 1 1 3

(9) Platner-Ulm-Renshill Open Land 1 4 4

Upland 1 1 3

Wetland 1 1 3

Fish 4 4 3

Source: Sampson and Baber 1974: Table 5.

a Kinds of Wildlife: Open land - antelope and jackrabbit; Upland -

cottontail rabbit, same birds; Woodland - mule deer; Wetland - ducks
and geese.

b Suitability: 1, well suited; 2, moderately well suited; 3, poorly
suited; and 4, not applicable.
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Water for modern consumption and irrigation is obtained principally
from groundwater reserves. Groundwater flow is contained in the alluvial
sediments above the Denver Formation and flows in a northwesterly direc-
tion to the South Platte River iollowing a buried drainage system (Camp-
bell 1980). At times, the groundwater surfaces along First Creek, in the
bog near the northern boundary of the Rocky Mountain Arsenal, and in
Basins "A" and "B." The lattee, as well as Basins "DL" and "*E," are
natural depressions which have been dammed to increase storage capacity
in the area. The Derby Lakes, Lake Ladora, and Lake Mary are artificial
reservoirs which are recharged by an irrigation canal.

2.1.3 Modern Climate
The project area is located within a semiarid High Plains climate.

Table 2-3 sunmrizes temperature and precipitation normals, means, and
extremee fot the Weather Bureau Office at Stapleton Intarnational Airport
which borders part of the Rocky Mountain Arsenal'' so,,thern boundary
(Campbell 1980). These values can be compared v.th those obtained from
weather stations at Denver (U. S. Department of Agoiculture 1941:798) and
at Byers in Arapahoe County (Sampson and Baber 1974:69). The average
daily minimum and maximum temperatures at Byers are 35° F. and 660 F.,
respectively. It receives slightly more than 14 inches of precipitation
annually, with May being the wettest month and December the driest.
Byers receives 46 inches of snow per year and the growing season is 150
days. At Denver, the average January temperature is 320 F. while the
average July temperature is 72.5° F. The city receives approximately 14
inches of precipitation per year and April and January are the wettest
and driest months, respectively. Annual snowfall measures 59 inches and
the g.owing season is 171 days.

Variations in climate from the western end of Adams County eastward
may be suimmarized as follows (Sampson and Baber 1974:69): increased aver-
age windspeed; slightly lower averagc annual precipitation; lower amounts
of precipitation and snowfall in winter and early spring; increased
amounts and variability of sununer precipitation; greater average varia-
tioni in daily and annual temperatures; and somewhat less cloudiness and
hi;her percentage oi sunshine.

2.1.4 Plant Resources
Rocky Mountain Arsenal is located within the Northern Temperate

Grassland, as defined by Shelford (1974). Within this blome are three
major biotic regicns: combined tall-grass and mixed grassland, short-
grass, and bunch-grass; the project area is encompassed eithin the short-
grass region.

The short-grass grassland was originally covered by blue grama
(Boutela xracillis) and bufralo grass (Buchloe dactyloides). Shelford
(1974) also includes Galleta-grass (Hilaria iamesii) in this original
grassland cosmmurnity, but Weber (1972:374) notes that this grass is common
in western Colorado while rare along the Front Range. Pastura sagebruph
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(Artemesla frixida) was very comon and widespread on gravelly hill-
sides. Forbs consisted of pasque flower (Pulsatilla patens), butterweed
(Senecio aureus), copper mallow (Sphae-alcea coccinea), aster (Aster
erinoides), blazing star (Hiatris punctata), and smooth goldenrod
(SolidaKo missouriensis).

These plants provided forage for the resident herbivorou3 animals
hunted by the prehistoric groups. Many of the plants were probably
important to these groups for ethnobotanical reasons. Information is
absent on the ethnobotany of the Indian groups which occupied the region
in historic times. Gilmore (1977) writes of the use by other aboriginal
groups of the same plant species which are found in the project area.
The Indiana of the Missouri River region used many of the native plant
species in the project area for medicinal or ceremonial purposes.
Prairie sagebrush was "women's medicine" among the Dakota, a "decoction
used for bathing and taken internally by women when menstruation was ir-
regular"; among the Omaha-Ponca, it was referred to as "little gray herb"
(Gilmore 1977:82). The pasque flower, called "twin flower" by the Dako-
ta, was used by the Dakota, the Omaha, and other groups As a "counter-
irritant for...rheumatism and similar diseases. The fresh leaves of
Pulsatilla are crushed and applied on the surface over the affected
part... to cause a blister. It is not to be taken internally- (Gilmore
1977:29-30). The copper mallow, known as "medicine of the Heyoka (a
dramatic order among the Dakota)", was used by chewing it to a paste,
which was rubbed over hands and arms,

thus making (the Heyoka) izuune to the effect of scalding water, so
that to the mystification and wonderment of beholders these men were
able to take up pieces of hot meat out of the kettle over the fire.
The plant was also chewed ind applied to inflamed sores and wounds as
a cooling and healing salve (Gilmore 1977:51).

The Omaha-Ponca would chew some blazing star and blow it into the nos-
trils of their horses to help them run better. A decoction of the same
plant was made up by the Pawnee and given to children for diarrhea (Gil-
more 1977:81-82). Finally, goldenrod was "used by Omaha as a mark or
sign in their floral calendar... its time of blooming synchronous with the
ripening of corn" (Gilmore 1977:81).

This native grassland has been significantly modified in modern
times. An ecological survey conducted in 1975 identified 10 major vege-
tation cover types on the Rocky Mountain Arsenal (Arthur D. Little, Inc.
1980:G-4). Three of these vegetation types account for 75 percent of the
total acreage on the Rocky Mountain Arsenal: Early Successional, Crested
Wheatgrass, and Sand Dropseed. The Early Successional is weedy vegeta-
tion, including forbs and grasses, found in recently disturbed areas.
Crested Wheatgrass is an introduced species which was planted for soil
stabilization. The Sand Dropseed is a successional stage midway between
the early successional and climax stages and is dominated by sand drop-
seed (Sporobolus cryvtandrus). The remaining vegetation types consist of

2-9



0175D-7

Grasses (needle-and-thread, western wheatgrass, red three-awn, and blue
grama), marsh (along First Creek, canals, lakes, ponds and other low-
lying moist areas). Woodland (various trees planted around buildings and
along roadways), and Thicket (black locust, planted by the original land
owners, and willows along water courses). In general, the aerial survey
identified 228 different plant species at the arsenal.

2.1.5 Animal Resources
Under native conditions the Short-Grass Grassland biotic region of

the Northern Temperate Grassland was populated by herbivores, lagomorphs,
rodents, carnivores, and birds (Shelford 1974). The herbivores included
bison and pronghorn. Early Euroamerican explorers reported herds of a
million or more bison in this region during the nineteenth century.
These herds preferred the open grasslands, moving north in summer and
south again in early winter. Pronghorn (American antelope) alco occurred
in great numbers. These ungulates preferred rolling topography and south
shelter in ravines and cottonwood-covered valleys during storms. More
restricted in their migratory habits than were bison, pronghorn would
move during winter to areas where the snow was thin.

Lagomorphs included the white-tailed jack rabbit and the desert cot-
tontail; both were numerous throughout the area. Various species of bur-
rowing rodents abounded in the area. These included ground squirrels,
pocket gophers, and mice. The rabbits and rodents were preyed upon by
different carnivores, including coyotes, wolves, foxes, badgers, skunks,
and weasels. Avian species included various perching birds, the lesser
prairie chicken, and burrowing owls. Other raptors such a hawks were not
numerous. Reptiles consisted almost entirely of snakes, including the
plains garter snake, western rattlesnake, and the bullsnake.

Recent ecological studies (Arthur D. Little, Inc. 1980) indicate that
many faunal species inhabit the arsenal. These include 29 species of
mammals: deer (mule and white-tailed), rabbits (black-tailed jack-rabbit
and desert cottontail), rodents (ground squirrels, pocket gophers, prai-
rie dogs, mice, and moles), and carnivores (coyote, badger, weasel,
skunk, and raccoon), About 190 species of birds have been reported on
the Rocky Mountain Arsenal. The western meadowlark is the most abundant
resident bird. A unique characteristic of the Rocky Mountain Arsenal,
one which distinguishes the modern from the historic faunal populations,
is the high density of raptorial species such as hawks and owls. Fish
inhabit the permanent bodies of water and 14 species have been identified
on the arsinal. Sixteen species of amphibians and reptiles, including
snakes, salamanders, and frogs, are found throughout the project area.

2.1.6 Paleoenvironment
The reconstruction of the paleoenvironment of east central Colorado

is limited because no detailed collection of applicable evidence has been
conducted for this specific area. Data from adjacent areas such as the
Laramie Basin in suutheastern Wyoming, the Llano Estacado of the Texas
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Panhandle and the pollen and alluvial sequences of Kansas and Nebraska
are used to reconstruct the paleoenvironment of east central Colorado
(Table 2-4).

In general, the data indicate that from the final end of the glacial
period in the area (15,000 BP) to the present day, there ranged a span of
time in which there occurred dramatically differing environments on the
Central Plains cf east central Colorado (TMble 2-4).

2.2 The Cultural Environment

The major cultural-historical units and their associated temporpl
spans are listed in Table 2-5. Archeologists working in the Great Plains
recognize four major prehistoric traditions, from early to late: Paleo-
Indian, Plains Archaic, Plains Woodland, and Plains Village (Willey
1966). Local manifestations of the tradition are named phases, foci or
complexes. For this discussion, each tradition is broken into segments
of time, called periods. The area in question is the Foothills subarea
of the Eastern Colorado Plains and Northeast Colorado Plains (Colorado
Preservation Office 1983). The recent Eastern Colorado Plains archeo-
logical research design (Colorado Preservation Office 1983) was followed
in this overview, since the final Colorado Plains research design (Eighmy
1984) was only available as this final report was being reproduced.

2.2.1 Prehistory

The cultural chronology of the eastern Colorado Plains begins with
the Paleo-Indian tradition. This tradition is characterized by the as-
sociation of humanly-made tools with the bones of now-extinct animals
such as mammoth, large forms of bison, horse, and camels. While Paleo-
Indian materials are most often associated with Pleistocene mesafauna, it
is quite probable that seasonal or opportunistic use of vegetal products
and small game also characterized their adaptation.

The end of the Paleo-Indian tradition is marked by the dramatic loss
of many large and small animal species and cliaate change. During the
succeeding Archaic tradition, inhabitants of the eastern Colorado Plains
were no longer large-game hunters vnd gatherers. With the advent of the
Altithermal climatic episode (7000 BP), hotter and drier conditions pre-
vailed over the Plains. The inhabitants of the Great Plains lived cn a
variety of small animals and plants. This shift in subsistence adapta-
tion is mirrored by a technological shift. Different types of projectile
points were used on darts for hurling at animals, and 3round stone tools
for grinding plant materials became an important part of the Archaic
toolkit.

The first 2000 years of the Plains Archaic are not well documented on
the Plains, due either to gaps in archeological research or to an aban-
donment of the area due to climatic change. The controversy continues
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abot-t the Plains -abandonment" for a refuge in the higher elevation of
the nearby foothills of the Rocky Mountains.

The Plains Archaic tradition is divided into three chronological
periods: Early, Middle, and Late. Early Archaic is dated from 7500 to
5000 BP, and is concurrent with the onset of the Altithermal.

During the Middle Archaic period (from 5000 to 3000 BP), the Front
Range Foothills and east central Colorado Plains were occupied by gather-
ing and hunting bands equipped with McKean Complex (Jennings 1974, Mulloy
1954) tool assemblages. East of th Foothills and along the South Platte
drainage, Middle Archaic sites are much more prevalent than are Early
Archaic materials.

Subsistence activities focused on the killing and processing of large
and small mammals and some gathering of wild plant seeds (goosefoot),
acorn, wild plum, sedges, ard chenopods.

The LaL- Archaic period in the Foothills and South Platte areas last-
ed from 3000 until 2000 years ago (or AD 1). The generalized hunters and
gatherers of the Late Archaic exploited a great variety of wildlife, in-
cluding bones of ].arge ma•nals (bison, mule deer, ioronghorn), smaller
animals (bobcat, fox, rabbit, vole, rodents), birds, snakes, and fish.

Subsistence activities of the Late Archaic are similar to the Early
and Middle Archaic, though Greiser (1980) considers that from Early
Archaic onward subsistence changed to include a greater reliance upon
plant resources. This subsistence shift is reflected in the archeo-
logical remains at Middle and Late Archaic sites, where during the Middle
Archaic a greater emphasis on plant food resources (gathering and proces-
sing) is indicated by the presence of storage pits, roasting pits, stone-
filled hearths and grinding stones. Settlement patterns during the Late
Archaic were similar to the Middle Archaic. Kvanme (1979) found that
Along the South Platte, Archaic sites regularly occurred on high terraces
parallel to the river and at minor tributary mouth locations.

The Plains Woodland tradition dates between AD 1 and 1000. In the
Front Range roothills and the Northeast Colorado Plains, prehistoric pop-
ulations continued to live as hunting and gathering bands. However,
technological changes occurred in the group's toolkit and a special
burial pattern characterizes the Woodland adaptation in these areas of
Colorado. Ceramics appear in Woodland contexts and represent a signifi-
cant cultural/technological innovation. Another significant cultural
aspect of the Plains Woodland populations is the Colorado Plains Woodland
Mortuary Complex (Breternitz and Wood 1965; Scott 1979; Scott and Birke-
dal 1972), whose characteristics may indicate long distance regional con-
tacts with other Woodland groups to the east of Colorado.

The Northeast Colorado Plains area contains many Plains Woodland
(also known as Early Ceramic) period sites. Limited site surveys have
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produced evidence of at least 20 other "Woodland- components in the area
(Colorado Preservation Office 1983), their materials implying a nomadic
hunting and gathering economy based on a wide range of small game and a
smaller range of large mammals (notably bison, pronghorn, and elk), and
sunflower, waxcurrant brush, wild grape, and yucca. Open camps and rock-
shelters were the site types, and no habitation structures have been ex-
cavatel. Artifacts other than the diagnostic projectile points and cord-
impressed pottery mentioned above are bifaces, unifaces, drills, re-
touched flakes, harmerstones, ground stone (manos and metates), and bone
and antler tools. Perishables include arrowshafts and yucca fiber rope.
Campsites generally are not located on major drainages but near springs,
and secondary and tertiary drainages. Rockshelter sites often oc.cupy a
south-facing outcrop (Scott 1979).

The Middle Ceramic period (AD 1000 to 1550) appears to represent a
less intense occupation of the northeastern Colorado Plains. This is an
extension of the hunting and gathering activities seen in earlier peri-
ods. Bison, with elk, pronghorn, grizzly bear, mule deer, rabbit, prai-
rie dog, pocket gopher, and bird remains hava been found in these sites,
and it has been postulated (W. R. Wood 1971) that the Middle Ceramic
Period sites in the northeastern Colorado Plains are hunting locations
used by Upper Republican Indians who lived east of the area. However,
T-.win and Irwin (1957) have described the inhabitants of Northeast
Colorado during the Middle Ceramic as indigenous, sedentary groups with
some characteristics of a hunting and gathering adaptation.

2.2.2 Ethnohistory
During the Ethnohistoric period (AD 1550-1880), the eastern Colorado

Plains and Foothills were inhabited by several nomadic bison-hunting
Plair'a Indian groups. These groups generally moved southward due to con-
flict and population pressure from the north and east. At the time of
the Spanish entry to North America, the Plains Apache occupied the Colo-
rado Plains. Historical references place the Plains Apache in eastern
Colorado in either the early 1640s (Forbes 1960) or the late 1660s
(Thomas 1935). These Athabascan speakers were actually many groups, most
of which have been described as the Lipan and Jicarilla Apache (Buckles
1968). The Dismal River Aspect, dated approximately AD 1675-1725, is a
Central Plains archeological complex that represents the Plains Apache
groups (Gunnerson 1968). The Plains Apache were pushed south by intru-
sions of the Utes and Commanches during the early 1700s. These two
Shoshonean-speaking groups quickly spread onto the Colorado Plains in
place of the departing Plains Apache. By 1750 the Utes and Comuanches
split, with the Comanche occupying most of the Colorado Plains. In 50
years, the Commanche moved southward until they occupied only the Plains
area south of the Arkansas River. The Cheyenne and Arapaho inhabited the
plains north of the Arkansas River by the early 1800s. Both the Cheyenne
and Arapaho* are Algonkian-speakers who originally came from woodland
areas north and east of the Colorado Plains. The Cheyenne left their
permanent villages and horticultural subsistence base to become famous
horse nomads (Strong 1940), and archeological remains of these people in
the area of the Rocky Mountain Arsenal is expected to be only ephemeral.
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2.2.3 History
The history of the Colorado Front Range and Plains can be grouped

into five themes: (1) exploration, (2) fur trapping. (3) mining, (4)
homestead/tourism, and (5) ranching/farming.

Initial exploration of the general area by Anglo groups occurred
after 1776 when Spaniards from Mexico infrequently traveled through Colo-
rado. Later, in 1806, fur trappers Zebulon Pike and James Purcell ex-
plored the Arkansas River area. Zebulon Pike described Pike's Peak but
he did not actually climb its summit. In 1820, Major Stephen Long led 19
men along the Rocky Mountain Front Range, visiting the present sites of
Greeley, Denver, and Colorado Springs. Members of this exploratory ex-
pedition first climbed Pike's Peak.

The fur trapping period (ca. 1800-1840) was a time when river routes
were developed for economic transportation. Animal furs were the primary
regional economic product since there was a strong European market for
these items. Front Range drainages, especially the South Platte and
Cherry Creek, became major fur transportation lanes. It was natural for
trading centers to develop along the major river drainages, and along the
South Platte River, trading posts such as Fort Vasquez, Fort Lookout,
Fort George and Fort St. Vrain were built by 1837. The furs went from
these centers to St. Louis, using the Santa Fe Trail. European demand
for fur tapered off in the middle 1840s and the fur trade quickly de-
clined. GolO fever soon reolaced the fur trade as an economic lifestyle
in Colorado, and the gold seekers used many of the same trails as the fur
trappers.

The mining theme dominated Colorado history from 1858 on, after Wil-
liam Green Russel and a group of gold seekers found gold at the conflu-
cnce of Cherry Creek and the South Platte. River. The Arkansas River
drainage was used for travel to Pueblo, and from Pueblo gold seekers fol-
lowed Fountain Creek to Colorado Springs. Pike's Peak was a symbol of
the gold rush, but mining in the Denver and Pike's Peak region was rela-
tively unsuccessful and short-lived (Ubbelohde, Benson, and 3mith 1972:
199-201).

The fcurth theme in Colorado Foothills and Plains history is home-
stead/railroads/tourism. The Homestead Act of 1862 formally began this
theme, as many unsuccessful gold seekers decided to settle and farm in
the reEion. Permanent rivers, including the Arkansas and South Platte,
were the initial focus of farming. Railroads (Denver Pacific; Denver and
Rio Grande) made transportation easier and facilitated the mining, ranch-
ing, and homesteading activities in Colorado. The railroads also brought
in tourists to the developing areas. The introduction of truck freight-
ing was the demise of historical railroads (Ubbelohde, Benson, and Smith
1972:199,234) in the late 1910s.

Ranching and farming became dominant activities after 1910 as people
began to permanently settle and develop the area. Dry climatic cycles
caused some abandonment of ranches and farms, but th6 introduction of
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irrigation insured successful and productive farming. During this cen-
tury, the Denver area became a large urban area specializing in regional
energy development, exchange of economic products, and administration
activities.

The history of the immediate arsenal vicinity and pre-facility land
use patterns will be further discussed in the companion historic proper-
ties study in preparation by NPS's Historic American Building Survey
(HABS) (William Brenner, personal cov~nunication 1984).

2.3 ARCHEOLOGICAL RESEARCH DIRECTIONS

The comprehensive state preseration plan modeled after the National
Park Service's Resource Protqction Planning Process (RP3) for the Eastern
Colorado Plains has not been completed in final form (Butler 1982; Colo-
rado Preservation Office 1983 [Eighny (1984) was not available until tLis
report went into final reproduction]). Significant archeological and
historic preservation problemaw identified in this draft document are fol-
lowed, but since the document is not finished, not all of the potential
problems can be covered here. In the following discussion, the signifi-
cant archeological research directions are identified in eact, cultural
period.

The nature and extent of cultural materials of the Selby-Dutton
Period, with its postulated bone tool technology, must be examined. This
period represents the initial occupation of the Great Plains and as such
is an important and controversial research topic. The Selby-Dutton
Period and other periods of the Paleo-Indian Tradition should be studied
in light of adaptations to the environment, Archeologists continue to
seek to identify the range of the subsistence adaptations focusing on
Pleistocene megafauna during the Paleo-Indian Tradition. Strong archeo-
logical interest remains in determining the technology used to make the
stone tools of the Clovis, Folsom, and Plano periods.

In the Early Archaic Period, important questions revolve around the
impact of the postulated Altithermal climate on Plains and Front Range
Foothills prehistoric groups. Early Archaic sites on the Plains are rare
and their study can provide estimates of population intensity and adapta-
tion to the Plains environment, including evidence of seasonality and
site functions. In addition, sediments from Early Archaic sites need to
be studied for evidence of paleoclimatic conditions during this time.
Stratigraphic correlation of sediments with Early Archaic sites in both
the Foothills and Plains must be attempted so that the chronological
placement of aceramic sites lacking other means of dating can be esti-
mated.

During the Middle and Late Archaic Periods, both the Front Range
Foothills and Northeastern Colorado Plains were occupied by hunting and
gathering bands. These bands moved seasonally to use effectively the
animal and plant resources available at different places at different

2-19



0175D-13

times of the year. Archeological research dealing with Middle and Late
Archaic sites concentrates on several topics. Diagnostic stone tool
technologies and designs to evaluate their relationships with other
regional lithic production systems need to be carefully studied. The
analyses of subsistence items found in site deposits and tool functional
analyses, when coupled with chronological determinations, can trace tem-
poral shifts in subsistence adaptations. The hypothesis that Middle and
Late Archaic bands relied more heavily on wild plant resources, when
compared to Early Archaic bands, requires testing with archeological
field data. Site settlement analysis can help test the above hypothesis
by examining the relationship of Archaic site locations with landforms
and locally available environmental resources.

Archeological research concerning Early Ceramic materials should fol-
low three major topics: climatic reconstruction, introduction of pot-
tery, and burial activities. The Early Ceramic period is marked by mod-
erate temperatures and increasin, effective moisture and consequent
increased runoff and erosion. Excavations of Early Cer'.mic sites should
make efforts to date and stratigraphically record the period depositional
record. The archeological question of the geographical origins of the
newly-introduced pottery needs attention. Research or :his question
must face again the postulated seasonality of Front Range groups. The
Colorado Plains Mortuary Complex (Breternitz and Wood 1965) is unique to
the Early Ceramic period. The relationship of this cultural system of
burials and associated burial goods with major prehistoric cultures east
of the Colorado needs evaluation. It is pcssible that the Colorado
Plains was involved in a long distance exchange network which provided
the materials (ocean shell) for the burial complex.

Middle Ceramic period archeological research continues to focus on
description and analysis of the subsistence and settlement patterns.
Were these groups indigenous people who lived there permanently as mar-
ginal horticulturalists? Or, were these groups nomadic hunters taking
advantage of the bison resources of the Northeast Colorado Plains, and
then returning east to their permanent homes? Key questions about Middle
Ceramic period sites zoncern their season of use and their function. The
other major research topic for Middle Ceramic materials concerns the pos-
sibility of another cultural group (Shoshonean) living in the foothills
and producing Intermountain Ware. The technology, dating, and possible
cultural affiliation of this type of pottery must be investigated.

In the Ethnohistoric Period several research questions exist. The
archeological record contains evidence for the cultural and technological
transformation of horticultural groups into horse nomads. This record of
culture change for the Dismal River Aspect remainz untaved. Archeolo-
gists need to identify, to the tribal level, the various cultural groups
living in Colorado during the Ethnohistoric Period.

Several research questions are associated with the Historic Tradi-
tion. During the Exploration Period, the nature and intensity of the
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culture contact situation should be examined. If the appropriate records
can be located, it may be possible to identify the named Native American
tribes living in the nearby area. In the Exploration, Fur Trapping, and
Mining periods, important questions remain unanswered concerning the
trade of cultural and economic items between different cultural groups.
Additional research questions also exist for the basic man-land relation-
ships through time. Technological changes were rapid and the archeologi-
cal resources should illustrate these changes that are not well described
in the historic archival records. In addition, dramatic climatic shifts
occurred during this time, providing a backdrop for investigating cul-
tural adaptations to changing environmental conditions. Rocky Mountain
Arsenal personnal should also consult the Colorado SHPO for current RP3
prehistoric and historic theme studies that may be applicable to their
facility.
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3.0

AN ASSESSMENT OF ARCHEOLOGICAL RESOURCE PRESERVATION

AND SURVEY ADEQUACY

3.1 ENVIRONMENTAL CONSTRAINTS TO SITE PRESERVATION

Cycles of deposition and erosion can protect and then remove all or
portions of archeological resources. It is important co recognize loca-
tions where archeological resources can be found in protected deposits
that have not been eroded. This section isolates the environmental fac-
tors affezting the preservation of archeological resources on the Rocky
Mountain Arsenal.

As stated earlier (Section 2.1.1), the physiographic structure of the
Rocky Mountain Arsenal resulted from geomorphic processes beginning in
the Late Cretaceous and extending into the Qu--rternary (see also Scott
1982). Bedrock surface topogrcphy (Konikow 1975) and drainage patterns
in the Denver Formation were formed during downcutting that began in the
early Pliocene. Downcutting during the Quarternary has been interrupted
many times when the major drainage baselevel was stabilized long enough
for deposition to occur. The depositional episodes left the Verdos Allu-
vium, Slocum Alluvium, Broadway Alluvium and the Piney Creek and Post-
Piney Creek Alluvium in the valleys of the major drainages (Scott 1982).
There is no Broadway Alluvium on the arsenal property and the other
Pleistocene alluvial deposits (Verdos and Slocum Alluvium) are located
near the First Creek drainage (Trimble and Machette 1979). Away from the
drainage Upper Pleistocene loess and windblown sand cover the alluvial
deposits.

Given these geomorphic parameters, we expect no archeological sites
with covered materials and physical integrity where the Denver Formation
bedrock is exposed at Rocky Mountain Arsenal (Section 2.1.1). If sites
are located here, they will be surface sites only. The Verdos Alluvium
and Slocum Alluvium are Pleistocene deposits which antedate the appear-
ance of human groups in North America. Any archeological site found in
these deposits cannut have integrity. Sites found in the Upper Pleisto-
cene loess suffer the same problems as the Verdos and Slocum Alluvium.

Quaternary deposits which have the higlest probability of containing
archeological sites with integrity are the windblown sand deposits, the
Piney Creek, and Post-Piney Creek alluvial deposits. The Late Pleistocene
(Early Holocane) eolian sand could cover sites associated with Broadway
Alluvium; Paleo-Indian sites can be found in Broadway deposits. The
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Piney Creek Alluvium is typiaally associated with Plains Archaic sites,
and Post-Piney Creek Alluvium is associated with Plains Woodland and
Plains village materials. Archeological sites in these alluvial deposits
will be protected as long as later erosional cycles have not cut into the
archeological sites.

3.2 HISTORIC AND RECENT LAND USE PAIFTERNS

Local surface and subsurface ground disturbance intensified when the
Rocky Mountain Arsenal began operations in 1942. Before that time, scat-
tared farming houses and fields impacted archeological resources in the
area. Rocky Mountain Arsenal activities have impacted approximataly 52
percent of the ground surface within the boundaries of the arsenal
(Figure 3-1). A total of 8952 acres of the arsenal's 17,152 acres have
been disturbed by activities in 31 separate disturbance activity locations
(Table 3-1). These activities vary in their depth of disturbance and the
percentage of total surface area disturbed. In addition to the ground
disturbance activities shown in Figure 3-1 and listed in Table 3-1, unim-
proved roads follow every section line within the arsenal, and the out-
side boundaries are lined (on the inside of the boundary fence) by a
firebreak. The small lakes south of the South Plant are linked to a
series of canals that enter the arsenal from the south. The intensity of
disturbance associated with these canals is not known but it could be
significant; the rusting remains of a large crane were observed in one
canal.

do archeological excavations or vandalism have impacted the surface
of thie l'..y 'ountain Arsenal. Some areas of the arsenal may be more
s&44qct to "iind and water erosion since ground water contamination has
killed oi• everely aifected the natural ground cover. Where the ground
sucfaca &. ,:=.o4 (such as the quarry in section 19), natural erosional
forces c.n quiýgly destroy the integrity of any archeological sites that
.2y remc;.n there !ecause the surface deposits are relatively thin. Water
erosion occurs ni ?irst Creek and its drairtages on the arsenal. Archco-
loaical resour•:e located near this drainage system are subject to these
erosional forc. . Animal disturbance is becoming a severe problem.
Prairie dcg ( . M.s. ludovicianus) colonies are well established in sec-
tions 5. 19, 2ý, 30 and 32 of the arsenal and the colonies are expanding
Into other" portions of the arsenal.

3.3 PREVIOUS CULTURAL RESOURCE INVESTIGATIOES: COVERAGE AND INTENSITY

There have been no previous cultural resource investigations on the
Rocky Mountain Arsenal. However, many environmental studies have been
"made. -Three studies summarize the existing data on surface and subsur-
face water flow characteristics (hydrogeology), wildlife populations, and
aquatic community studies within the arsenal boundaries (Table 3-2).
These studies are the most directly useful to cultural resource manage-
ment concerns, when compared to the hundreds of very small scale and
detailed environmental studies undertaken at the Rocky Mountain Arsenal.
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> 90% GDA Number (see Table 3- 1)

Figure 3-1. MAP OF AREAS OF HISTORIC AND/OR MODERN GROUND
DISTURBANCE THAT MIGHT LIMIT THE PRESENT
ARCHEOLOGICAL RESOURCE BASE ON THE ROCKY
MOUNTAIN ARSENAL
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The hydroseology and general environmental assessment studies cover
all the arsenal's property. In contrast, the aquatic cmunity ecolog-
ical study sa.pled Lake Mary, Lake Ladora, Upper and Lower Derby Lakes,
the Worth Bog, the Rod and Gun Club Pond, the First Creek (Figure 3-2).

3.4 SUMMARY ASSESSMEINT OF DATA ADEQUACY, GAPS

Cultural resources could occur on the Rocky Mountain Arsenal in those
areas which have not been su;,ject to ground disturbance activity (see
Figure 3-1). Since no cultural resource surveys have occurred at the
Rocky Mountain Arsenal, it follows that all the cultural resources within
the arsenal's boundaries have not been identified and recorded. There
are several landforms which could contain cultural resources and which
have not been affected by ground disturbance activities. Areas with the
best likelihood for containing cultural resources with integrity include
hillocks and terraces along the First Creek drainage, and isolated hil-
locks. Rocky Mountain Arsenal personnel are encouraged to develop close
coorJination on future project development with the Colorado SHPO.
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4.0

KNOWN ARCHEOLOGICAL RESOURCES ON THE ROCKY MOUNTAIN AFSENAL

This chapter is a description of the known archeological resources on
the Rocky Mountain Arsenal. Information about the resource *.ype, its
research implications, and its management implications is P .ovided in
tables and discussed in the text. This task is relatively simple because
within the arsenal's boundaries, only one archeological rite has been
recorded.

The archeological resource that has been recorded is an archeological
site listed as 5AM185 (Table 4-1). This site is a lichic scatter of
chipped stone debitage, ground stone fragments, and A hanmmerstone-chopper
tool. Diagnostic stone tcols have been removed froi the site by relic
collectors. 5AM185 was probably a short term campsite, based on infer-
ences made using the surface materials observed on the site. The site
was recorded in April, 1982 and has been recormmen ed to be eligible for
nomination to the National Register of Historic P.aces (Johnson 1982).
Neither the State Historic Preservation Officer (SHPO) nor a formal gov-
ernmental agency has concurred with this recommei.dation (Table 4-1).
Based on the facts that no ceramics were observe L on the site and that a
large projectile point had been collected earlie: from the site, the site
was dated to the Middle Archaic (Table 4-2). Lccational data for 5AM185
are provided in Table A-i.

Site 5AM185 has not been surface collected n a systematic manner, so
no collections of artifacts or ecofacts have bei n made. The only infor-
mation concerning this site exists in the site iorm located at the Office
of the State Archaeologist, Colorado (O0AC) and in a small report pre-
pared by Ann Joh•.aon (1982) of the National Pari Service, Rocky Mountain
Regional Office, Denver. No archeological collettions from sites on
Rocky Mountain Arsenal exist in any imuseum or lo al historical and/or
archeological societies. It is possible that artenal employees have made
collections from other cultural resource location' on the facility, but
this would have to be verified by personal interviws.

Potential archeological site locations were sea,'ched for by studying
historic and ethnographic literature which indicate there events and/or
activities occurred. Individuals at Ricky Mountain A'senal were ques-
tioned about cultural resources within the arsenal's b, undaries, but no
additional prehistoric archeological site locations werk known. The lit-
erature search for potential archeological cultural resource locations
did not reveal any locations.

4-1 FREC2ING PALGE Bl."(-NOT FIL.ý&D
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Failure to specify potential archeological resource locations in this
report does not mean that no additional prehistoric cultural resources
can be found in the undisturbed portions of Rocky mountain Arsenal.
Rather, it means that a search of the relevant literature and limited
discussions with arsenal employees did not provide any information con-
cerning the location of potential archeological cultural resources.

There are nine potential historical resource locations in the south-
ern portion of the Rocky Mountain Arsenal (Table 4-3). These potential
historical sites are shown on Figure A-i and their locational data are
listed in Table A-i. Information regarding their location and approxi-
mate age was taken from maps (Colorado Aerial Photo Service 1982; Rocky
Mountain Arsenal 1978) of the Rocky Mountain Arsenal and from Mr. James
Bucholtz (personal communcation, 1983), Civil Engineer at the arsenal.
The potential sites may still contain domestic refuse associated with
residences constructed prior to the establishment of the Rocky Mountain
Arsenal. A small school building (RMA-7, Table 4-3) was also once pres-
ent on the arsenal property. Other features, including wells, privies,
and subsurface structural remnants may also be found at these potential
historical resource locations. Other historical references, including
county, arsenal and national archives, should be reviewed to establish a
more complete historical overview of the Rocky Mountain Arsenal.

Six PF the nine potential historical resources were torn down when
the arsenal began operations in the 1940s. Three homestead houses
(RMA-3, RMA-4, RMA-5) are still used for family housing by the Rocky
Mountain Arsenal (Rocky Mountain Arsenal 1978), but these structures have
been remodeled many times in the last 40 years (James Bucholz, personal
communication 1983).

4-4
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Table 4-3. POTENTIALLY IDENTIFIABLE BUT NOT PRESENTLY RECORDED ARCHEOLOGICAL
RESOURCES ON THE ROCKY MOUNTAIN ARSENAL

Research
Site Number, Value

Namea Reference Description CRb

EllA-I Colorado Aerial Photo Service 1982 Homestead 2
EMA-2 Colorado Aerial Photo Service 1982 Homestead 2
RMA-3 Rocky Mountain Arsenal 1978 Homestead 2
RMA-4 Rocky Mountain Arsenal 1978 Homestead 2
RMA-5 Rocky Mountain Arsenal 1978 Homestead 2
RMA-6 Colorado Aerial Photo Service 1982 Homestead 2
RMA-7 Rocky Mountain Arsenal 1978 Schoolhouse 2
EIIA-8 Colorado Aerial Photo Service 1982 Homestead 2
RMA-9 Colorado Aerial Photo Service 1982 Homestead 2

a Site numbers were assigned by the author within the context of this over-
view and management plan. The numbers were sequentially assigned across the
facility. Table A-2 provides their locational information, and they are
illustrated in Figure A-2.

b The Confidence Rating (CR) of the potential resource base's research value
is a general assessment (based on available data) of the authors' confidence
in the site's physical integrity and value (e.g., representation of activity
diversity or uniqueness, temporal distinctiveness or reflection of diachronic
relationships, representativeness). The CR is a ranked assessment: 1 = the
site is likely to have little value or the information about it is too
unreliable for making a value judgement; 2 = the resource may have research
vtlue and the authors are moderately confident that the information about it
is reliable; 3 a the resource is likely to have high research value and the
authors are quite confident that the information about it is reliable.
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5.0

AN ASSESSMENT OF THE SIGNIFICANCE OF THE ARCHEOLOGICAL RESOURCE BASE

0 THE ROCKY MOUNTAIN ARSENAL

The preceding soctions of descriptive information are synthesized in
this section. This synthesis provides the cultural resource planner with
the Important research values of the presently known and predicted cul-
tural resource base.

5.1 THE SIGNIFICANT RESOURCE BASE

Cultural resources must be organized into categories which reflect
scaled values of importance for scientific research questions, or scaled
values of current sociocultural concerns. Table 5-1 sunmmarizes the or-
ganization of cultural resources which occur or are likely to occur at
the 'ocky Mountain Arsenal. Cultural resources are categorized by major
cultural periods and thematic units within those periods (Table 5-1).

The lack cf recorded cultural resources on arsenal property reflects
the lack of cultural resource surveys in the area. All cultural rs-
sources that are likely to be located on the arsenal have a relatively
high research value (Table 5-1). Highest vesearch values were assigned
to Selby-Dutton period and Early Archaic period cultural resources.
These materials are rarely found and represent significant archeological
research information. Very high research values were given to Clovis,
Folsom, Plano, Middle Archaic, Middle Ceramic, and the Ethnohistoric
period cultural resources. These cultural resources have not been found
in the imnmdiate area of the arsenal and their presence would represent
important scientific data in analyzing Colorado Plains prehistory. Es-
pecially important in this respect are Archaic and Ceramic period sites
because so little is known about this period on the Colorado Plains. In
a similar way, Ethnohistoric period cultural resources are important be-
cause these materials represent a time of significant subsistence change
(pedestrian to equestrian hunting/gathering), and they could be corre-
lated with named Native American tribes living in the area. In general.
the prehistoric cultural resources on the Rocky Mountain Arsenal are im-
portant from a research perspective because relatively little prehistoric
archeological research has been conducted in the area. Urban expansion
has destroyed many cultural resources before their information could be
recorded. Those places (such as the Rocky fuuntain Arsenal) which con-
tain areas minimally impacted by recent construction are critically im-
portant for providing optimal information about local prehistory and his-
tory.

5-1 ERECIDIMU PAGE BI0-40T FILhE
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5.2 IDEAL GOALS AND OBJECTIVES

Given the assumption that significant (and presently unidentified)
archeological resources are located within the arsenal, the following is
an outline of a desirable program to manage these resources for the best
preservation or use of their research and sociocultural values. An ideal
arsenal archeological resource management program would encompass identi-
fication, evaluation, conservation, excavation and analysis, and inter-
pretation activities. It would emphasize the conservation of significant
resources, and their excavation or "use" only to mitigate any unavoidable
destruction or damaging activities or in search of important information
that is being collected and studied within a well designed research pro-
ject.

Since no archeological resource surveys have occurred on the Rocky
Mountain Arsenal, the first step in developing a management program is
field identification of the sites predicted to be there. Such an identi-
fication program should begin with a more intensive and extensive review
of oral and archival historic information. The focus of this preliminary
review would be to evaluate the historical information base presently
available without recourse to any historical archeological investiga-
tions, and through consultation with professional historians and people
with personal ties to the pre-1942 occupants evaluate the historic sig-
nificance of any materials that might be left on the arsenal. This would
complement the more extensive evaluations of natural resource distribu-
tions presented within this report as the basis of evaluating the distri-
bution and potential significance of any prehistoric archeological re-
sources there.

The second stage of the identification program would be the field
inventory of the undisturbed portions of the arsenal to identify the sur-
face evidence of any histocic or prehistoric archeological sites. Such
an identification project would include the pedestrian survey of the ar-
senal, with close-interval spacing of survey transects. Large-scale
aerial photographs and detailed topographic maps should be used for field
reference. Standard forms for recording the surface :haracteristics of
identified prehistoric and historic resources should be completed as part
of the inventory procedures and the area and methods of the survey should
be well documented. The preferred survey policy for most contemporary
projects is to make only minimal collections of artifacts off of site
surfaces, retaining only those that are diagnostic of particular styles
and/or technologies or are inmediately vulnerable to non-professional
collection or damage. Any collected materials should be fully described
and appropriately curated.

In addition to a description of the surface evidence of these sites,
the ideal inventory would include some kinds of subsurface investigation
(e.g., augering, Lest excavation, remote sensing) to evaluate the con-
tents, extent, and integrity of the identified resources. Finally, this
stage should include an identification of the important research or other

5-
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values inherent in the inventoried sites, both as a basis for the devel-
opment of future research designs as 'ell as for the evnluation of man-
agement options should the resource be threatened with damage or destruc-
tion by non-archeological-research activities. For purposes of future
research development, the identification and evaluation of the resources
needs to be well documented and available to the research community. For
future resource management purposes, it needs to be appropriately stated
within the U. S. Department of the Interior's terminology and concepts of
resource significance.

The prevailing professional approach to archeological resources for
the past decade has been one of conservation (Lipe 1977:21)--"Our goal...
is to see that archaeological resources everywhere are identified, pro-
tected, and managed for maximum longevity." Thus, the ideal objective is
to develop a "bank" of significant sites that may he investigated through
a variety of techniques, including destructive excavation, only as part
of well designed research projects that are scheduled within a regional
research program that seeks to maintain the overall range of undisturbed
sites for. future use. A corollary to this is that the sites should be
al-owed to be investigated by scientists in a non-reactive situation
(i.e., not threatened with immediate destruction of the resource). Such
basic investigation of resources on the public lands should be conducted
only within research designs that arn appropriate to the contempocary
regional or broader study questions. It should also be conducted only
within a program that includes long-term protection of the information
collected from the resources, and a com=itment to the public dissemi-
nation of that information.

If an archeological site evaluated as being of research or sociocul-
tural significance is going to be damaged or destroyed, the ideal objec-
tive would be to preserve its included materials and information valutes
through a "salvage" or "data recovery" program. Such a program would be
little different from the non-reactive investigations discussed above,
but is likely to be conducted in emergency situations with requirements
for immediate recovery. Again, an important element in such an emergency
research program would be the adequate analysis, curation, and publica-
tion of the recovered information.

Thus, in summary the ideal goals for the management of Rocky Mountain
Arsenal archeological resources are to:

"* Inventory and evaluate all the resources on the facility

"* Conserve the significant sites, allowing their research use only
within a regional research design

"* Recover the contents and information from any significant
resources threatened by damage or destruction

"* Provide the public with the substance of the information values
that are inherent within or collected from the arsenal's archeo-
logical resource base.
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6.0

A RECOMMENDED ARCHEOLOGICAL MANAGEMENT PLAN

FOR THE ROCKY MOUNTAIN ARSENAL

Given the known, potential, and likely cultural resources on the Rocky
Mountain Arsenal, the following management plan provides the basis for
explicit and useful decisions concerninS impacts on cultural resources.
The following sections outline the Rocky Mountain Arsenal master plan,
appropriate goals, and an estimated scope of work and cost-levels for the
identified management needs.

6.1 FACILITY MASTER PLANS AND PROPOSED IMPACTS

There is no long-term planning document for the Rocky Mountain
Arsenal, but rather a process of planning that depends on federal appro-
priations. The appropriations can come from the annual Operations Main-
tenance (OMA) funds or Lrom additional funding for special projects. The
Military Construction-Army (MCA) funding and Military Construction Army
Reserve (MCAR) funding are two examples of additional types of funding
for construction at the Rocky Mountain Arsenal. Other projects proposed
for the arsenal are submitted to the Department of the Army before be.ng
considered for funding.

A summary of on-going and planned ground disturbing activities (Table
6-1, Figure 6-1) includes the affected cultural resources ani the poten-
tial impacts. The summary is based on conversations held with James
Bucholtz and David Heim of the Rocky Mountain Arsenal civil engineering
and planning section.

The Rocky Mountain Arsenal is contemplating, through OMA, two pro-
jectr: removal of contaminants from Upper Derby Lake (RM-0192-83) and
from Lower Derby Lake (RM-0198-83), but these are not yet funded. Rocky
Mountain Arsenal has received funding through MCA for three land altering
projects: movement of dikes near Basin "F", in order to facilitate evap-
oration (81 B0233); construction of a liquid waste disposal facility, the
Northwest Boundary Containment/Treatment System (DACA345 83B0071); and
numerous small renovation projects in the South Plants Area and Basin
"A." In addition, the MCAR funding docket contains two cleared pro-
jects: AMSA/OSA Maintenance Building (DACAY1-82-C-0235), and an Army
Reserve Center (MRD-86-MCAR-68). The AMSA/OSA Maintenance Building has
been built.

i 6-1 RHECEW•NG pAGE B1•/Auv-ioTnFLm
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ED Area of Activity (we Table 6-1)

Figure 6-1. LOCATION OF ON-GOING AND PLANNED ACTIVITIES
ON THE ROCKY MOUNTAIN ARSENAL
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Two more projects are being considered by the Department of the
Army: to allow the Postal Service to double its leased property holdings
in Section 9; and to turn Sections 5, 7, 8, 11, 12, 19, and 32 into a
Training Area (LTA) for Army Reserve training activities. Since these
projects are only being considered at this time, no funding has been
appropriated for them.

6.2 APPROPRIATE ARCHEOLOGICAL MANAGEMENT GOALS WITHIN THE ARSENAL

This section is a presentation of appropriate and effective cultural
resource management objectives for the Rocky Mountain Arsenal. Two
general topics--the arsenal's broad planning needs and the arsenal's spe-
cific needs based on projected land disturbing activities--form the basis
of management objectives.

6.2.1 General Facility Planninx

Army Regulations 420, drafted pursuant to the National Historic Pres-
ervation Act and 36 CFR 800 (Section 1.1) require that each DARCOM in-
stallation have a Historic Preservation Plan or have documentation on
file indicating that there are no installation resourses appropriate to
such management planning. At present, there is no such negative declar-
ation and at least one arcbrilogical site is known to exist on the facil-

ity. Therefore, the present report is organized co as to provide a basis
for such a Plan to be developed and implemented on the facility.

Department of the Army AR 420 regulations prescribe Army policy
procedures and responsibilities for compliance with the National Historic
Preservation Act of 1966, as amended; for the maintenance of state-of-
the-art standards for preservation, personnel and projects; and for
accomplishment of the historic preservation program (Figure 6-2). The
Historic Preservation Plan has the following objectives:

"* Provision of historic and archeological data for the instal-
lation's information systems

"* An outline of priorities for acquiring additional information to
determine if there may be additional projects not yet located or
identified

"* Establishument of a procedure for the evaluation of hi-toric
properties

"* Provision of guidelines for the management of historim properties

"* Implementation of a legally acceptable complian:e procedurn with
the Advisory Council for Historic Preservation (ACHP) and the
State Historic Preservation Office (SHPO)

6-5
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* Integration of histo.... preservation requirements with the plan-
ning and execution of military undertakings such as training,
construction, and real property or land use decisions

* Ranking of facility projects by their potential to damage his-
toric properties

* Identification of funding, staffing and milestones needed to
implement the plan.

The identification and evaluation of historic and prehistoric re-
sources on the AAP has been initiated by the completion of this overview
and plan (as well as the identification of site 5AM185). This needs to
be followed by a full identification and evaluation program as outlined
in Section 5.2: more extensive ozal and archival historic review; field
surface and subsurface inventory of all undisturbed arsenal lands; evalu-
ations of resource significance in terms of U. S. Department of the In-
terior c-iteria. Some or all of this recomnended work could be postponed
until there is a specific ground-disturbing project that requires compli-
ance with the National Historic Preservation Act (see Sections 1.1,
6.2.2), if development of a historic preservation plan more specific than
this document is also to be postponed and if such scheduling has been
accepted by the Colorado State Historic Preservation Office (SHPO).

Under any schedule, until the determination has been made that iden-
tified prehistoric or historic sites are not significant they must be
managed as if they were, for compliance with Section l10(a)(2) of the
National Historic Preservation Act:

(2) With the advice of the Secretary [of the Interior] and in
cooperation with the State Historic Preservation Officer for the
State involved, each Federal agency shall establish a pcogram to
locate, inventory, and nominate to the Secretary all properties
under the agency's ownership or control by the agency, that appear
to qualify for inclusion on the National Register in accordance
with the regulations proilgated under section lOl(a)(2)(A). Each
Federal agency shall exercise caution to assure than any such
property that might qualify for inclusion is not inadvertently
transferred, sold, demolished, substantially altered, or allowed
to deteriorate significantly [underlining addd)].

Under this guidance we recon nend that the one identified prehistoric
site on the Rocky Mountain Arsenal, which has been professionally evalu-
ated but not formally determined to be eligible for the National Regis-
ter, be managed as if it were Registered. We suggest that this manage-
ment include avoidance of the site by any authorized ground-disturbing
activities, and monitoring of the area to restrict its being vandalized.

As outlined in the previous discussion of ideal archeological manage-
ment goals (Section 5.2), a recommended next stage in the assessment of
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the importance of the facility's historic archeological resources is an
intensive review of archival material and evaluation of regional historic
research objectives. The archival review might focus on information
stored in the National Archives and Records Service, as well as a more
intensive review of Adams County land records, wills, and other pertinent
documents and interviews of pre-1940s residents of arsenal lands. This
review and evaluation should include consultation with the Colorado SHPO
to identify and prioritize regional historic research questions to which
the historic archeological information from identified sites might con-
tribute. The goal of this research would be to define the historic sig-
nificance that any of the identified sites might have if it had contex-
tual integrity and was to be archeologically investigated.

As discussed in Section 5.2 and required by the National Historic
Preservation Act (VHPA), the next step in the identification stage of
archeological resource management should be field investigation to locate
sites and determine their boundaries, contents, and integrity. NIHPA Sec-
tion 110(a)(2) requires that all federally owned or controlled lands be
surveyed to identify all significant archeological properties on them. A
strict adherence to this would support the immediate intensive archeo-
logical inventory of all Rocky Mountain Arsenal lands not previously sur-
veyed or not clearly documented as having deep and extensive modern
ground disturbance. The current prevailing federal policy about the
implementation of this requirement is that it should be a -reasonable"
program consistent with the overall schedules, budget, and multiple
objectives of the land-managing agency. Given the planned construction
activities itemized in Section 5.1, the high likelihood that there are
significant prehistoric and historic archeological materials on the
arsenal, and the frequent public discussions of the transfer of arsenal
lands for expansion of Stapleton Airport, it is recomnmended that it would
be most cost-effective to complete the archeological inventory of all
undisturbed lands on the facility as soon as it is fiscally possible.

Based on the historic and field inventory information, the signifi-
cance of all identified sites should be evaluated following criteria set
forth in 36 CYR 60.6 and in accordance with guidelines from the Colorado
SHPO. If sites are judged to be significant, a plan for their long-term
management should be developed in the context of overall property manage-
ment (including the management of any identified ethnohistoric or his-
toric architectural/engineering resources). Such management activities
might include resource conservation in place, biannual field review of
site condition, public interpretation of resource values, scientific
investigation of the sites, and/or planned site destruction by military
activities. If significant siteu are identified, it is reconmended that
the DARCOM officer responsible for the Rocky Mountain Arsenal operations
provide the Colorado SHPO with the opportunity to review and comment on
the proposed management plan. If the evaluation is made that none of the
sites on the AAP is significant, filing of a report to that effect with
the SHPO would complete the facility's compliance requirements for pres-
ervation planning.
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6.2.2 Project-Specific Resource Protection or Treatment Options
Approximately 50 percent of the Rocky Mountain facility has been

impacted by modern construction, and any future grcund-disturbing activi-
ties in those areas is unlikely to need pre-construction review of their
potential adverse impacts to significant archeological resources (the
exception might be deep new excavation into previously undisturbed depos-
its beneath modern buildings or structures). However, new ground-dis-
turbing construction on, or leasing of, arsenal land would be a federal
undertaking requiring compliance with Section 106 of the National His-
toric Preservation Act (see Section 1.1 of this report). Section 106
requires that DARCOM consult with the Colorado SHPO and the federal
Advisory Council on Historic Preservation about the effects of such an
undertaking on significant archeological sites. Without a SHPO-accepted
facility preservation plan, it is DARCOM's responsibility to either com-
plete such an evaluation and consultation program for each new under-
taking or to have on file documentation of the completion of adequate
survey and evaluation so as to ccnfir-m the absence of or lack of signifi-
cance of any archeological site that might be affected by the proposed
activity.

Since the entire undisturbed portions of the arsenal have not been
subjected to intensive archeological survey, construction or ground dis-
turbance in areas currently unsurveyed could impact archeological
resources. Consequently, if such impacts were planned, survey, evalua-
tion, and perhaps required mitigative data recovery (scientific archeo-
logical investigation of a significant site) could be necessary on a pro-
ject-specific basis prior to initiating the ground-disturbing activity.
Such evaluation and preservation programs require consultation with
several federal agencies, and are frequently time-consuming and have the
potential for causing construction delays. However, such a project-
specific program can usually be expedited if the appropriate preservation
planning has been completed and reviewed by the State Historic Preser-
vation Officer.

The following project-specific management program is based on the
planned ground-disturbing activities on the Rocky Mountain Arsenal and
their potential effects on the cultural resources likely to be affected.
Much of the proposed activity will occur in areas already heavily dis-
turbed (Areas A, B, D; Figure 6-1). On-site professional archeological
monitoring is proposed for these areas, in light of the lack of overall
arsenal archeological inventory data and in consideration of the cautions
of the National Historic Preservation Act. On the other hand, previously
undisturbed areas will be severely affected by the construct'on of the
Army Reserve Center (F, Figure 6-1) and the Northwest Boundary Contain-
ment/Treatment System (C, Figure 6-1). Since there is a possibility that
the U. S. Postal Service will increase its leased area in Section 9 (G,
Figure 6-1) and that the Army Reserve may use all or portions of seven
sections for a training area, (H, Figure 6-1), management plans are for-
warded for these as well.
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The activities that will not impact undisturbed cultural resources
since the surrounding area has been heavily disturbed previously have
resource categories listed as -NA" on Table 6-1. These areas (A, B, C,
D, Figure 6-1) should be monitored by a professional archeologist during
construction.

Three proposed (or potential) land-altering activities could affect
archeological resources. In two of three cases (Areas F and G, Figure
6-1), construction will affect close to 100 percent of the ground sur-
face. Direct impact of this activity is the destruction of the cultural
resource(s). These areas should be surveyed before construction to
inventory and evaluate any cultural resources in the projected area of
impact. If significant cultural resources are found in the impact area,
then the resources should be recovered before they are destroyed.

The third land-altering activity is a large training area for the
Army Reserve (Area H, Figure 6-1). In this case the impacts will not
cover all portions of the ground surface. The same archeological inven-
tory program must be completed before Area H is turned into training
areas. All cultural resources (archeological, historic architectural) in
the affected sections of the Rocky Mountain Arsenal must be documented,
and their significance evaluated. If significant sites are found in the
proposed Army Training area, then two options exist: (1) recover all of
the cultural resource information prior to the land altering activity; or
(2) where appropriate, protect or conserve the cultural resource by pos-
ting signs, realigning potential tank movement areas away from the cul-
tural resources, or by covering the cultural resources so that the train-
ing activities cannot hurt the cultural resources.

One ground-disturbing action (Area E, Figure 6-1) has already begun
(June 1983) and is not presently in compliance with federal historic
preservation requirements. This area should be monitored and/or examined
as soon as possible to evaluate any possible impacts (direct or indirect)
to cultural resources.

All of the project-specific management activities identified above
should involve consultation with the State Historic Preservation Officer
(SHPO) and with the federal Advisory Council of Historic Preservation
(ACHP). If significant cultural resources are located in areas of pro-
jected disturbance and if these cultural resources are listed or are eli-
gible to be listed on tha National Register of Historic Places, then
their significant values should be resources and/or protected before
ground disturbance can begin.

6.2.3 A Summary of Recommended Management Directions and Priorities for
Effective Compliance and Program Development

It is recommended that a professional archeological inventory and
evaluation project be completed on all undisturbed portions of the
arsenal's property as soon as possible. This is an appropriate response
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to the requirements of Section 110 of the National Historic Preservation
Act, and is a cost-effective management activity considering the number
of planned ground-disturbing projects on the arsenal.

In complement to this survey it is further recormended that the Rocky
Mountain Arsenal have a professional arcbeologist monitor ground disturb-
ing actions for projects A, B, and D (Table 6-1 and Figure 6-1). Project
E should be examined and archeologically monitored as soon as possible.
Complete cultural resource inventory and evaluation is recomnmended for
projects C and F in lieu of completing the recomnnended broad survey.
There is a good possibility of locating undisturbed prehistoric and his-
toric resources in these project areas. Two projects (G and H) are not
yet funded but are under consideration by the Department of the Army.
Should these projects be funded, a complete inventory and evaluation of
cultural resources in these project areas is needed.

6.3 ESTIMATED SCOPES OF WORX AND COST LZVELS FOR PRESENTLY IDENTIFIABLE
MANAGEMENT NEEDS

Each of the four management recommendations is presented here as a
scope of work and an associated cost. The scope of work contains appro-
priate research topics to address, and the costs are in 1983 dollars.

6.3.1 Recommendation 1
The first management recomrmendation is the archeological inventory of

all the undisturbed areas of the Rocky Mountain Arsenal. The survey
would cover 8227 acres, the areas not previously affected by modern
ground-disturbing activities (see Figure 3-1).

Such survey should be preceded by a more intensive archival and oral
historical review project, which is estimated to require 20 work days.
The archeological field inventory should be conducted by archeological
professionals who meet the qualifications and performance guidelines of
the U. S. Department of the Interior (1983) and the Society of Profes-
sional Archaeologists (1983) and hold a federal antiquities permit. The
conduct of the inventory should generally incorporate methods as outlined
in Section 5.2 - survey at close intervals, record all cultural resource
locations on standard field recording forms, collect only diagnostic
items or items in danger of immediate loss. All cultural resources
should be evaluated for their research and sociocultural significance,
and recommendations should be made concerning their eligibility for the
National Register of Historic Places and appropriate management.

At a rate of ICO acres per work-day (assuming 5 sites per square
mile), field operations are estimated to require at least 82 work-days to
survey 8227 acres. If a higher density of cultural resources is encoun-
tered, additional field time may be required. The assumption does not
include extensive subsurface investigations. Analysis of recorded infor-
mation, preparation of site forms, and the completion of the final report
will take approximately 165 work-days. This is a total estimated field
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effort of 247 work-days, or 1976 work-hours. Costs of this technical
field review and evaluation program, including all necessary travel
(using local expertise), reference telecoummications, data management,
and report preparation costs (but no general and administrative or
departmental costs or fee or prcfit) generally average between $20 and
$25 per work-hour across the country. Because of relatively greater use
of senior expertise, archival programs (with similar assumptions) average
between $25 and $30 per work-hour. Thus, given the potential cost of
field activities, laboratory and special analyses costs, and the costs of
report preparation, the unloaded cost of this optional management recom-
mendation is between $43,520 and $54,200 in 1983 dollars. This cost is
assumed to cover only routine involvement of the consultant with any
state or federal review process.

The milestones for the reconuended work would be, in sequence:

"* Completion of Part I, a preliminary draft report on the archival
and oral historic research documenting the potential relative
importance of ally historic archeological resources that might be

found on the arsenal

"* Completion of the archeological inventory and preliminary evalu-
ation of identified archeological resources; completion of addi-
tional subsurface investigation of selected sites if necessary
to support the evaluations

"* Completion of Part II, a preliminary draft report on the field
investigations and reconmended evatluations and management pro-
gram, for DARCOM review

"* Completion of DARCOM review of the preliminary draft Parts I and
II, as documented by a letter accepting them as appropriate for
interagency consultation

"* Completion of consultation (including both DARCOM representa-
tives and the historical/archeological consultants) with the
Colorado SHPO about the evaluations and reconmended management,
aS documented in a letter of concurrence from the SHPO

"* Completion of review of the DARCOM-submitted evaluations by the
U. S. Department of the Interior's Keeper of the National Regis-
ter, as documented in a letter of concurrence from the Keeper.

6.3.2 Recomnmendation 2
Management Recommendation 2 is the monitoring of construction/renova-

tion activities in Areas A, B, D, and E (Figure 6-1). The ground-dis-
turbing work is made up of the following projects: RM-0192-83,
RM-0198-83, 81 B0233, DACYl-82-C-0235, and the many small projects in the
South Plant and Basin "A."
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The scope of work requires monitoring of four impact areas during
construction/ground-disturbing activities. Area A (Figure 6-1) is 359
acres, Area B (Figure 6-1) is 172 acres, and Area D (Figure 6-1) is 648
acres. Most of the proposed effort in Area D will be renovation of now-
standing structures. Monitoring will require some preliminary archival
and oral historic research on-site examination during construction, and
should be done by professional archeologists who meet the previously
cited standards. All ground-disturbing activities will be watched to
identify any discovered cultural resources; if cultural resources are
encountered, they should be evaluated and appropriately treated before
construction is continued. Cultural resources found in these areas may
be disturbed and have little or no integrity. However, should poten-
tially significant artifacts or features and/or human remains be uncover-
ed, the importance of those resources and their appropriate treatment
needs should be evaluated before continuing construction. Any dis' wver-
ies of human remains should be handled following the U. S. Department of
the Interior (1982) guidelines for the treatment of burials.

The minimal time frame for the monitoring of activities with a
two-person crew, based on an assumption of about 50 acres per crew day,
is estimated as follows:

Area A 359 acres 14 work-days
Area B 172 acres 6 work-days
Area D 648 acres 8 work-days
Area E 6 acres 2 work-days

Area D has very little ground disturbing activity. The time parameters
are estimates, and the specific land modification plans should be review-
ed before preparing the final scope of work.

Overall minimal effort is estimated to be five historic review
work-days and 30 work-days in the field, though the amount of time
involved would first be a function of general construction schedules.
Anothar 30 work-days should be allocated for reporting the results of the
monitoring activity, and should be viewed as lower limit based on the
assumption that only a small numnier of cultural materials are found and
no major data recovery is involved. The report would be a brief account
of the activity and any results. Scheduling is straight-forward as long
as the ground disturbance activities do not occur at once. Ideally the
projects should be scheduled to allow the cultural resources specialist
time to complete each area separately.

Under the assumptions as stated above, this effort is estimated to
require a minimum of 65 work days and could increase exponentially, if
construction schedules create increised mobilization costs and/or data
-ecovery is required. Estimatad unloaded cost for 65 work-days of effort
at an average of $15 to $?0 per work hour, allowing for travel, per diem,
report preparation, and benefits is estimated to be between $7800 and
$10,400 in 1983 dollars.
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Under the assumption that no significant archeological resources are
found during the monitoring, general milestones for this activity would
include, in sequence:

o Completion of prelimitiary archival and oral historical research,

as documented in technical file memos and references

o Completion of the archeological monitoring program

o Completion of a report of the preliminary review and monitoring
activities, and its acceptance by DARCOM

o Filing of the report with the Colorado SHPO.

If materials are encountered during monitoring that appear to be eli-
gible for listing on the National Register, the monitoring program could
include these milestones:

"* Preliminary identification of the resource in the middle of con-
struction

"* Construction halt until the materials are either judged to be
unimportant, o: are professionally recovered as a mitigative
measure; this could involve in-field consultation with the Colo-
rado SHPO and the U. S. Department of the Interior Departmental
Archeologist or his designee.

"* If important materials are found, their description, analysis,
curation, and reporting within the overall project report.

6.3.3 Recommendation 3
Management Recommendation 2 is the survey and inventory of Areas C

and F (Figure 6-1). These areas will be used by projects DACA345 83B0071
and MRD-86-MCAR-68. A total of 66 acres of ground surface will be
affected.

In lieu of the completion of Recommendation 1, the scope of work for
Recommendation 3 is a complete survey cf the 66 acres to inventory and
evaluate the cultural resources affected by the planned construction
actions. Such a survey and evaluation project should be conducted as
described i )r Recommendation 1 and have similar milestones and cost/
schedule assumptions.

Thus, this activity is estimated to require a minimum of nine
person-days (72 work-hours at $20 to $25), for a total estimated unloaded
cost of between $1440 and $1800 in 1983 dollars.

6.3.4 Recommendation 4
Should the Postal Service expansion and Army Reserve Training Area

projects be funded, and in lieu of the cowplation of Recommendation 1, an
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inventory and evaluation project is recommended for Areas G and H (Figure
6-1). The survey of these 4596 acres should be conducted as described
for Recommendation 1 and have similar milestones and cost/schedule
assumptions.

Field work here should be preceded by oral and archival historical
research that is estimated to require 120 hours. At a rate of 100 acres
per work-day (assuming five sites per square mile), 4596 acres can be
inventoried in approximately 45 work-days. The descriptive analysis and
final report preparation is estimated to require another 190 work-days.
Thus, the overall unloaded cost of this recommended project is estimated
to be between $3000 and $3600 for archival review, between $37,600 and
$47,000 for other work, and thus to be between $40,600 and $50,600 for
the overall effort (all in 1983 dollars).
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7.0

SUMMARY

Prehistoric and historic archeological resources are known or judged
likely to exist in the undisturbed portions of the Rocky Mountain Arse-
nal; 50 percent of the facility lands are estimated to be undisturbed by
modern activity. Certain gecmorphological contexts have the greatest
probability for protecting the physical integrity of these prehistoric
materials. Archeological resources in the area of the arsenal are poorly
understood because urban expansion has destroyed many of them. The loss
of this nonrenewable information elevates the importance of any resources
that may be retained within the Rocky Mountain Arsenal. Prehistoric re-
sources considered most critical are archeological sites of the Selby-
Dutton and Early Archaic periods. Important research questions still
remain for archeological resources assigned to the Paleo-Indian tradi-
tion, the Middle and Late Archaic periods, the Early and Middle Ceramic
periods, and the Ethnohistoric period. These archeological resources
should be carefully managed to insure that their potential information is
not lost.

Compliance with the National Historic Preservation Act, the Archeo-
logical and Historic Preservation Act, 36 CYR 800, and Army regulations
AR 420 requires the identification, evaluation, and where feasible affir-
mative management of significant prehistoric and historic archeological
resources. These also require that federal undertakings (e.g., new con-
struction, new leases or lease renewals of public lands) take into con-
sideration the effects of the propcsed activities on significant archeo-
logical materials.

Thus, the first management recommendation of this report is that an
archeological inventory and evaluation project be completed on all Rocky
Mountain Arsenal lands not known to have heavy modern ground disturbance
(8227 acres). All archeological resources that are evident there should
be located, recorded, and evaluated. Where appropriate, significant
sites should be recomumnded for nomination to the National Register of
Historic Places. These inventory data, when integrated with historic
architectural information, would be the basis for developing a facility
historic prebiarvation plan. The unloaded cost of such an inventory and
evaluation program is eatimated to range between $43,520 and $54,200 in
1984 dollars.
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In lieu of completing such comprehensive inventory and evaluation,
this report provides appropriate archeological management reconmeudations
for planned land disturbence activities at the Arsenal. Current con-
struction plans there include eight major projects. Four of these have
either already begun or will occur in areas of the arsenal that have
already been disturbed. It is recommended that these construction pro-
jects be monitored by a professional archeologist who will recover any
archeological information encountered by the construction activities.
These four construction areas total 1185 acres, and the estimated unload-
ed cost for this recommended monitoring is estimated to be between $7800
and $10,400 in 1983 dollars.

A third recommendation is that an inventory and evaluation survey be
conducted on all those proposed construction areas that will be disturbed
for the first time. Two projects affecting a total of 66 acres will com-
pletely disturb the surface and subsurface of areas that could contain
archeological resources. The estimated unloaded cost of this recommended
survey and evaluation project is between $1440 and $1800 in 1983 dollars.

If funding is approved for two more projects at Rocky Mountain Ar-
senal, then those 4596 acres should be archeologicaily inventoried and
evaluated ?rior to construction. This large (but not arsenal-compre
hensive) survey and evaluation is estimated to have an unloaded cost in
1983 dollars of between $40,600 and $50,600.
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Table A-1. LOCATIONAL DATA, KNO1W ARCHEOLOGICAL RESOURCES ON THE
ROCKY MOUNTAIN ARSENAL

UTMb Legal Reference
USGS

Site Town- Quad

Numbera Northing Easting Ref. ship Range Section Mapc CRd

5AM185 4411880 514210 OSAC 2S 66W 19 S76579 3

a Known resource locations are mapped in Figure A-1.

b UTH a Universal Transverse Mercator coordinates, Zone 13. If the area is

less than 10 acres in extent, the coordinates record the approximate center
of the site. The individual or institution that computed the UTH
coordinates, listed here as "Ref.," is the Office of the Colorado State
Archeologist (OSAC), Colorado Historical Society, Denver.

c Sable, CO 7.5 min. sheet (1965, photorevised 1979).

d The Confidence Rating (CR) is an evaluation of the perceived reliability
of the site locational data. 1 = the information is more guess than
science; 2 the judgement is moderately reliable; 3 the information is
moat likely reliable.
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Figure A-1. MAP OF KNOWN AND POTENTIAL ARCHEOLOGICAL
RESOURCES ON THE ROCKY MOUNTAIN ARSENAL
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Table A-2. LOCATIONAL DATA. POTENTIAL ARCHEOLOGICAL RESOURCES ON THE ROCKY
MOUN'TAIN ARSENAL

UTMb Legal Reference
USGS

Site Town- Quad

Numbera Northing Easting Ref. ship Range Section Mapc CRd

RMA 1 4407340 508480 OSAC T3S R67W 5 S76579 2
RMA 2 4406540 508500 OSAC T3S R67W 9 S76579 2
RMA 3 4408680 511600 OSAC T2S R67W 35 S76579 3
RMA 4 4408600 511600 OSAC T2S R67W 35 S76579 3
RMA 5 4407800 511800 OSAC T3S R67W 2 S76579 3
RMA 6 4406100 512050 OSAC T3S R67W 11 S76579 2
RMA 7 4407580 517920 OSAC T3S R66W 5 S76579 3
RMA 8 4407060 517880 CSAC T3S R66W 5 S76579 2
R14A 9 4406900 516780 OSAC T3S R66W 5 S76579 2

a Potential resource locations are mapped in Figure A-1.

b UTM = Universal Transversi Mercator coordinates, Zone 13. If the area is
less than 10 acres in extent, the coordinates record the approximate center
of the site. The individual or institution that computed the UTM
coordinates, listed here as "Ref.," include is the office of the Colorado
State Archeologist (OSAC), Colorado Historical Society, Denver.

c Sable, CO 7.5 min. sheet (1965, photcrevised 1979).

d The Confidence Rating (CR) is an evaluation of the perca'ved reliability

of the site locational data. 1 = the information is more -uess than acience;
2 = the judgement is moderately reliable; 3 the information is most likely
reliable.
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